Multiple inhibitory mechanisms mediate non-adrenergic non-cholinergic relaxation in the circular muscle of the guinea-pig colon.
The mechanisms responsible for nerve-mediated, non-adrenergic, non-cholinergic (NANC) relaxation in mucosa-free circular muscle strips from the proximal colon of the guinea-pig were investigated. Electrical field stimulation (EFS, 1-20 Hz, trains of 5 s duration, 100 V, 0.25 ms pulse width) in the presence of atropine (1 mumol/l) and guanethidine (3 mumol/l) evoked a triphasic motor response consisting of: (a) a primary relaxation, (b) a rebound contraction and (c) a secondary relaxation. These three responses were abolished by tetrodotoxin (1 mumol/l). B oth apamin (0.01-0.3 mumol/l), a known blocker of low conductance, calcium-activated potassium channels in smooth muscles, and L-nitro-arginine (L-NOARG) (1-100 mumol/l), a known blocker of nitric oxide (NO) synthase, increased the tone of the strips. Maximum effects on tone were observed with 0.1 mumol/l apamin (21 +/- 3% of KCl-induced contraction) and 30 mumol/l L-NOARG (26 +/- 4% of KCl response). The combined administration of 0.1 mumol/l apamin and 30 mumol/l L-NOARG produced an increase in tone (47 +/- 5% of KCl response) that was larger than that produced by either compound alone. Neither apamin (0.1 mumol/l) nor L-NOARG (30 mumol/l) affected the isoprenaline-induced relaxation. Apamin (0.1 mumol/l) depressed, but did not abolish, the primary relaxation to EFS at all frequencies without affecting the secondary relaxation.(ABSTRACT TRUNCATED AT 250 WORDS)